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(54) MONOLITHIC ANTENNA MODULE 

(57)Abstract: 


PURPOSE: To obtain a monolithic antenna module which is small 
integrated with a RF circuit such as a RF transmission/reception circuit, 
etc., and has a wide frequency band width. 

CONSTITUTION: A RF transmission/reception circuit 3 of a coplanar 
structure and a rectangular patch antenna 6 are provided on the upper 
surface part of the same semi-insulating substrate 1 and these are 
electrically coupled by a coupling part 2. A recessed part 8 is provided in 
the lower direction of the rectangular patch antenna 6 of the semi- 
insulating substrate 1 and a metallic layer 5 is provided on the lower 
surface of the semin-insulating substrate 1 except the recessed part 8. 
The upper surface of a conductive chip carrier 7 is fixed to the lower 
surface of the metallic layer 5. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 and 5 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

[EMBODIMENTS] 
[0021] 

Figure 1(A) is a perspective view illustrating a part of 
a semi-insulation substrate 1 as an embodiment of the 
monolithic antenna module of the present invention. The 
figure illustrates an upper face of the semi-insulation 
substrate 1 where a RF transmission/reception circuit 3 
and a square patch antenna 6 are provided. Figure 1(B) 
is a perspective view illustrating the semi-insulation 
substrate 1 of Figure 1(A) further provided with a metal 
layer and a concave portion. The metal layer is provided 
on the bottom face of the semi-insulation substrate 1, and 
the concave portion is created by cutting out a portion 
(under the square patch antenna 6) of the semi-insulation 
substrate. Figure 1(C) is a perspective view illustrating 
the semi-insulation substrate 1 of Figure 1(B), that is 
combined with a chip carrier 7 to be a monolithic antenna 
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module. The semi-insulation substrate and the chip 
carrier 7 are combined by fixing the metal layer 5 on the 
bottom face of the semi-insulation substrate 1 to the 
upper face of the chip carrier 7. 
[0022] 

As shown in Figure 1(A), the RF 
transmission/reception circuit 3 and the square patch 
antenna 6 are provided on an upper portion of the 
semi-insulation substrate 1. The square patch antenna 6 
is provided in the vicinity of the RF 
transmission/reception circuit 3, and each side of which 
has a specified length to supply efficient electronic wave 
radiation at a predetermined frequency with respect to the 
upper surface of the semi-insulation substrate 1. The RF 
transmission/reception circuit 3 and the square patch 
antenna 6 are electrically coupled in the coupling section 
2. 

[0023] 

The coupling section 2 is generally realized by a 
transmission line with appropriate resistance 
characteristics to match impedances of the square patch 
antenna 6 and the RF transmission/reception circuit 3. 
As shown in Figures 1(A), 1(B) and 1(C), the coupling 
section 2 may include a stub 2A to realize such a matched 
impedance. 
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[0024] 

The semi-insulation substrate 1 may be made of a 
gallium arsenide to deal with a super high-frequency, 
such as a microwave band or a millimeter wave band. 

[0025] 

The RF transmission/reception circuit 3 is made of a 
coplanar integrated circuit, for example. 


09)B*B#ff/r (jp) 02) ^ 45 fft Q ^ (a) uimtfimwAmm^ 

#1^7-193423 

(43)^11 B 7 *F<1995) 7 E28 B 


(51)Inta e KOTE# Jr(*3&3## F I 83f§^S®m 

H 0 1 Q 13/08 
23/00 


§£s3* * »*JiO»8 OL 7 H) 


(21>fHS#f» 

«fS¥5-333205 


000004237 


(22)ffii§B 

5 *P(I993) 12327 B 


^]sCiN§K2[2T @ 7; 





Jte£3KtK£HTB7: 

> 



(74)ftSA 




(54) ^/ g ^ - • ^a.— )V 


(57) [£ffi] 

[Btt] 'hMT- R F SSttHftft R F SIB t -fr 

flsu fcm&fkfltwmzft^*; Vis?* ■ r^-t- • 

^^U-^itcORFi^S{f[elK3 
OTffiCMl 5 £I£tt*o 5 ^T®tC?i?mt±<D 


3 6 



C3& c 
3 2 5 



7 ^s^n 


*#§8¥7-193423 


1 

RFa«iaBtH--Bi±Ki»*tfe*tMIERFEIBfc«ft 
«C^t57>ft - h t&ffiziZ*/ V is 

• T>7^ • ^v^-/MC*S^T, BtTl£^Jfe^i±« 
IROrtTHuffiT^r'-J- • > hOiaToaB^Srgff^ 

LTBMT.SixSWittO*- y^-*ty7fc £«t;c5 C 
R F SflTBK <b l^-ffi±(cHS:tt <b ttSWER F IsH&lcttfi! 

y i^y^ • r^-^o^«,t*)*-c*) 
c t*¥mk-tz>*; y • r^-r • ^-v^— 

Cffl*JS3 J fluiaR Fgfl EBlCftx.TR Fi^ftteJB 

y->2/^ • rvrt • -tv^a.— /u 0 

[fS*JS4 ] . BUI5R FS»@B(cft*.TR FiHSftlH] 
B^«*.5wiS:W«i:-r6»*Jll*fctt2E*^ 
/ y * • T^r-T • A*. 

* ^ • r ^^-t*>s»** i *fc#± 2 rd^o 

y *> y * • r>T-r • ^es^— /u 0 
7yTtt*>5ii*s i itii2 e*w / y ^ • 

7yft • ^i^a— /K 

[If*Jl8] Huier>^^- xwyh^p^ h • 
7Vft • ^ei^ — A- e 
[000 1 ] 


(2) 

2 

T'<£ffl-T5^y y ^ • 7>ft - ^^a-;Wc|it 

So 

[0 0 0 2] 

7*yh!7-^) fc^OS«<0ilJRlC#l,\ j£SF«T<6 

a*. /j-ffl«**ia»»/a{Mfc-«c»»tfc 

io [ 0 0 0 3 ] m 5 J*, ^BB^p 1 -3 1 1 6 0 5 *3*«UC 
Kft$ixT^^f¥*<DC^ffio^y y - T>T-t 

[0 0 0 4] B5fC:|Sb*T. #y*A8Mji*J- 
5 1 AOlffiffllCR F«*»Ci5 

i^Sfa o R F SS» IhIB 3^yyv/^ «fi£T?g 
j£U Cco^^14S« 1 A^TI^Mi l 3 SrKJt 
5 0 

[0 0 0 5] S& % /ttxitf, B^oflMWHA^Jft 

20 y • r 6 tK.tt 5 0 

[0 00 6] l^^lf^lS l l coTfiitcji, ^JKJi l 

^JS^l 4 0*rrn»ci^9«ftS:C^JR«i 4TRWS 

L, Jji&'<y^ - r>^-#-6A^HS!±^cifcWSlx5 

[00 0 7] m^^ttSfiiAtilMSi 1 
co±ffi?^|^-rRrttcficBi-5 i 5 icSJSfcRitfcWtttt 

30 i a tmmftmtiL 1 1 ^Tit z^^tim 

LTBl9f+rt\ RFiSSmiHB3tCS:ttibttTV^5T> 

JxTlr^S AtB^«5^- 1 6fc«rflBfiLTatlRjS-frS. 
[0 0 0 8] /^V^^^- ?-f-\M 7*Cj:«9r>"^^ 
1 5 t Aa^S^F I6t Z&Wt-fZo 

[0009] r^ri-ez&vm't 
Tv>5MiMffii ioft9»c#«att«gi At*» 

«1 AO_hffi(C*-^<^^ • T>-^^6$rS:ft, RF2I 
« SffEB 3 (7)T>-^^g^T- 1 5 £ «raQK8gt4-34ft 

¥1-3 1 1 6 0 5^ffllC|^$*tTl^5o 
[0 0 10] Cco^fCf^:. ^^y T 1 2Ji^ 

[0011] $6tc, ±iELfcRFi^mts3B3^ft«9 

(cRFsmfEiB^ffl^n^gmn^o^y y ->^^ • r 

R FSSWEBOft 9 »CR FiSfiEIBfc^i-ixWaiW 


*#§8 3 F7-193423 


3 

[0 0 12] ft*S. ±.J&<Dm.WX~te. T>T-t • 
>- h t • r ^T-t&i&m Ltzmz^^X 

[0013] 

[|g^^«*LJ:9i:-r5^JS] ±i$L7tt£*<?^ey y 

€ l 3 tOP^(D^Jfe^ttSffi(Dj?^^^^t±S«COft 

L fcSIfc L ft it ixtf ft b ft V \ 
[0 0 14] rcoj;?^ ^^^S«^l?^^»<-r 

[0 0 15] mSlZTjkLtceS ]) i/y? • 

d^<t5Ctm5^ RFHI$«[sIK3 fctt»J 
^y^- Tl 2icJ;«9ffi3W<rtcB^U ^<£>±. 

^f^mti7tRF aismiHiK 3 1 2/ 

ajttftt), ^>f^>^57^f 1 7^t5:tC 
±9. RFiHSmiUK3 7>ft6tO 
P^lc * «5 ±tM—A«*£ t«»Wft1*tt*s* 

[0016] :oiift*jSit, -r^y 
t-xi/^y ho;£Sffi*-SISftp]^fS]^S&S:(5l^c 
[0 0 17] 

«-L-c*tt!R FSft [Ei&tm-m-tiz&rt ^ttiuieR f 


4 

D isy? . T>Ti~ • ^v?a — /Wdfcl^T* HUTS 

[0 0 18] *fc, ^KOS'JcO-E-y yvy* • T>T" 

^ i—*tm&<n r f SASIB £ , «ffiE*IMft»42E«Jt-c 
Suf5R FSff UlSSi l^-ffi-htdSStt tftWrKR FEKfc. 

ttS>K^rt Tauter ^-j- -xm> hoiST^>^^ 
«o^§r$^Buie^y yi/y^ • 7>Tt^MiW 

[0 0 1 9] 

If^ffl] l^-^^J^tt^^JiffitCRFillS^Kt 

iiiiE^Qaaj ir^^^-^^yrtcj:»9 i ^^r^i 

fc, |5j-^^-l6SttSffi±«r R F £3tt gift i *^n* y 

[0 0 2 0] 

40 Tlft^-rSo 

[00 2 1]l2l (A) H*«BM/«J^.7y 

O^^iS&K 1 ±tC^Jt^R Fi^ff EIK3*5J:^ 
• TV^^-e^^^^-f-gB^ft^ST'fo 
01 (B) J1I21 (A) co^^flS« 1 (OSIl: 

Da»*S:»»tfctt«S:^«aia-C*>9 % 01 (C) « 
• **})T7<D±ffi\cmi (B) (C^i-^ffe^ 

&r i cot®<7)#jS^ 5 ogj5# «t^it u^yyv-y 


t$BS¥7-193423 


. 5 

10022] n (a) tf>«t-?f^. *mmm& 1 «o± 

ffigBI^ RFi££fs|5]&3 i, r«?5RFj|ISmiH]K3CD 

if§ 3 <h -/f -7 yrt 6 t 2 T-«^{^ 

[00 2 3] ^SB2 14. liST. j**/*??- • T>-^^- 
6 t R FiX-SfSlHlK 3 £ vt-^y^ftcs^^-e: 

\>\ Ei (a) , ii (b) *s«tr/0i (c) ^1-4 

2 a^ss-s-sb 2 ^ftr&ffl-rs r t tr-# 5„ 

[00 24] W*nfc£fc<5^t4$ y j&lff & i'Wigiij 

[0 0 2 5] Jii£<75RFi§§fslHlSg3l4. fc£;tl4, a 

[0026] E 3 I4R F i*S<f Hgg 3 <n— 
ZTtfTZfti y?mX-&Z. I213^*5V^T, t-*aU- 

* 3 1 • T^Ti-6iztmzti % m^<-y 
=f- • Tis*r~rs xsmztitciafyn. 7^^? 3 2 &m 
v*wm&&<o{s%-i±m-£:2ti. 3 stzm 

stbti. <S>t*i«i»3 3*»6r4, *t<H£ixfcg<t{f^ 
9 3 4KI4. M£"<aJ3afc&%#o^aS3iMff »MMWK 
[0 0 2 7] ^Jy3.y;<- * 3 4(4, 7ci;tl4, A^J 

(i % t fssMsmm 3 6 frbait) £i\z>m%w£ 

[0 0 2 8] 4>ra^&18i|sS3 5f4w(OfS-§-Srig*BL-C 

[0029] -xt\-m*b^#>iE * ibix^jsm^w-f- 
siiftff ^asf r B ^Kii"isS3 s ka*> t , ^pra 

Ji£if*@SS3 8 ttr<Z>A;Ws %*®<I%LT vs*=> >s<- 
9 3 9KtU;/rr5o T y~y*^ — ^ 3 9 tcf4 x 9Kc. 

3 7*^ffl^$ixJnx.t>*v-5,, 7yy=^<-?3 9 

»4. f>iamttim6»3 s^m^-rs^ft^, fctt 

tf, ^raiSSEtS^SS 8^m?3i-5i*{fm^-co^SE«ct 
JSaHEM8§3 7#aj;^5^J$$§^f^(^8ES£Wfp 
<Bffi8cS£i5oflH§-k:SafcLT, ^Jtgi(Bg4 0(CttJ^ 

[00 30] m^)li"tsS4 0J4^OA^ft^-^m^>li4s 
L7^/^4 1 SrtfrLT-y— ^a. u— * 3 ucth^-r 

[00 3 1] ^r^.U-^3 lli7^;u^4 I7>><b£i} 


(4) 

6 

[0032] @1 (A) \Z7f:i-¥1i&m±&& 1 fflhmiZ 
14 R F i£§{f ESS 3 t jfj&y< y f- • T 6 t fclflt? 
4 ? t-lfe^tt: 4 tfSgW e, jxr V > 5. 

[ 0 0 3 3 ] Wi 1 (A) IZtt: Lfc**feliH4S« 1 <£>Tffi 
KI4. *^y^-.r>^6«>BtT»»K:, ¥«Wfe 
SfiKOTI^fcM^J'f • T^-r^-6tcrnj5IMia5 8 
SrsS:tt3, 3C>C % D0SP8^^jt^*fe^ttStgiroT 

[0 0 3 4] Ell (B) tCii*Lfci|MfcttttfflKl©Tffi 

Lfc^Rsfcifw^mtttm^^riEs^j/^ • =¥-v y t 7 

El (C) »c>T<-r4 9tc@*L, *t/])~>yy- • T 

[0 0 3 5] MI358 b^V? ' V T 7 t <DP B l»a4. 
« $ H «rJt*>fi^*(pl t 1 w_hffi t J^iSX 

[0 0 3 6] w<Oi^^HI4\ ^yftS^ 
?>SfSt$ixiai (C) OT*»cK*l5Wfi*«3SiH«9«5K 

ffir-stt$n*^<y^ • T-sT-)-6<D±mzfa<2xm 

[00 3 7] * Jo^^t4S« 1 <7?±T*I^ (XS*Sffi t 

U T . suiE Wffi $ H & #-549 ^ff $ 4rS: 

[00 38] Zgpa 9 J4i S^ulT-fc "9 -?:Otfc^^l4 
1T*9, 1 <75^otk|^m*»4, iffi^ l 3 

Wikx-hz><nx\ jj^y^ ■ TisTi-ez^&m&m 

i©Boail:<6'<T 1 il (C) \Z\7jkLttBs<-y 

9 i: om«.g^r^:»-i-5 r t j5ST*# ^ 0 

[00 3 9] EI2 (A) , H12 (B) *340 { ia2 (C) 
14, -tix^ix, El (C) lZ7HLtcj3B'<y?- • 

?r*L7tt,WT-fe5<, 1"^*,, §2 (A) liPite'*-; 
3- • T>T-f-6 atrftmifib"), 12 (B) »4, 
40 ^D;yl..7yrt6bOMfi0T$)O, 12 (C) 14 
^ • /w • rvf-^e c i7)*tllffc5„ 

[0 0 4 0] wix^<DT^^-^E 1 (C) (^"TRF 
^ISff[nlK3i:^-r5l£^gi5»4. ^nmro7vft 

[004 i] ifc, @i (c) <D^e/ y • tvt- 
■f • /Hd*5l>Ti4 < RFiHS{fI5lK3 5rfflt^r 

fctx.14. Sfi0^fcttffli-2,^-tci4. RF 
i^Sif IUK 3 <DK 0 JC, 13 fOT^ LfctfPBliSaiLtgitS^ 3 
5. yc>V = >/<-^ 3 4, @M£^3 6454U4&8I 
so #i§^3 3iT-^fiE^Jx5RFSft(H]8S^^fflL» 


*$B8¥ 7- 193423 


7 

4£*Jt«S3 3<nxt>m**m'<yT • 7yft6ici 
^2&ifr^xmu^xh£^ztteWbfrxhz t> 

[0 0 4 2] £<bf-, till (C) \ZJFLtcjj&'<y?- • 
* 3 9, ^f§J§§£3 7:fcJ;U^igtS3S4 Ofrbf&Z 

i£*sS 4 o <nm*}M£1£&n 2 l x t J: v * r t 14 

[0 0 4 3] 04 (A) 14, &&W<D%](D*/ 

04 (B) 14, 04 (A) ^A-AjWffltfc 
[00 44] 04 (B) (C^-f-J;?^ ^Jfe^ttSSl 

tt. ^y^- Hyr7 <hrcoiy]gS8Ai:T-^rliaJ9A 

[004 5] 8 ACDiStf"^^ • ^r-T D T 7 <D± 
[0 0 4 6.1 .^<DJ:9ft5Sffla9AS:»Jtfc*y V *sy 

? • rvrt • /wi, 0 i i-^Lfc^-y y >^ 

[00 4 7] 

y#-mt'^a-^ft, RFi£S:{f[H]£gi:IB1- 

• y T£itui£o^jjfe|£t4S 

^WgltBii^ryft - xu^y h ^:a>K]IH£ 
«^^fc*fc1-5wfc«:^^tBfcU ^ir^ft- 


(5) 

x^>h afroflftft«JMM&£ < i-S r t * 

[0 l ] (A) y • r yft • * 

-^o^jJfcftteStE fcRF a^(tA«3 J: t«WB'< s> 
9- • T >^+«B»*raH-»»«aH-C*)5. (B) 11, 

(A) co^^ttS«(cnagl5i:&JSIS t *:RttfcRffl» 
"rtMWSttH-Cfc*. (C) 14 (B) ^^i-^ffe»ttS 

[0 2 ] (A) 140 1 K^***^*- • 7>ftOft 

( b ) Ha i ^ ^ • r yT-r<Dft *) 

timttxu y h • 7Vft^0t*fe5. (C) f40 
[12 3] 01(C) fc*LfcRF3l*«EB«>-«Ol¥ 

y ?mxhz>o 

20 [@4] (a) f±*iMW>*v y S'y* •r^^--^ 

5^^.— /KDgi]o3llfi«S:*-r««H-e*>5 D (B) f4 
(A) »C*LfcA-A^|ft©»fffiia-C«>5. 

[0 5] \) *>y? . rv-x-t- ■ 


1 


2 


3 

RFa£3Ettls»S 

4 


30 5 


6 


7 


8 


9 


2 a 


6 a 

Vm^yf- • TlST-t 

6 b 

*vy h - T >"r-T 

6 c 

? u y. . z}?— . 

8 A 


« 9 A 



*#§l?¥7-193423 



t$B8¥7-193423 



